Fluorescent target array T helper assay: a multiplex flow cytometry assay to measure antigen-specific CD4+ T cell-mediated B cell help in vivo.
CD4(+) T cells play a central role in regulating the immune response. Their effector function is commonly assessed by their capacity to secrete cytokines detected by ELISPOT and intracellular cytokine staining. However, one aspect of their effector function that is often overlooked is their ability to help activation of cognate B cells directly, a process that is initiated through the engagement of their T cell-receptor (TCR) with cognate peptide presented on major histocompatibility complex class II (MHC-II) molecules by B cells. Here we report a method to monitor CD4(+) T cell-mediated B cell help in vivo using a multiplex high throughput assay. This assay utilizes a fluorescent target array (FTA), which is composed of lymphocytes labeled with numerous (>200) unique fluorescence signatures that can be delineated in a single recipient animal based on combination labeling with the three vital dyes carboxyfluorescein diacetate succinimidyl ester (CFSE), CellTrace Violet (CTV) and Cell Proliferation Dye eFluor 670 (CPD). By pulsing different B cell populations in a FTA with titrated amounts of cognate MHC-II binding peptides, CD4(+) T cell help could be assessed by measuring induction of the B cell activation markers CD69 and CD44 by antibody labeling and flow cytometry. We call this the "FTA T helper assay", and have found it to be a robust and sensitive assay to measure CD4(+) T cell helper activity across a multitude of peptide-pulsed B "target" cells in real time in vivo. Furthermore, the technique can be used simultaneously with the FTA killing assay that measures cytotoxic T cell function, to provide a comprehensive tool for measuring both CD4(+) and CD8(+) T cell activity during an immune response in vivo.